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(54) -Title: CONTAINER CLOSURE SYSTEM 
(57) Abstract 

A container closure system for delivering a fluid. 
The system includes a stopper constructed to seal fluidly 
a container. A closure member is mounted on an upper 
surface of the stopper. The closure member includes a 
base having an upper surface and a lower surface. The 
closure member further includes an outer wall and an 
inner wall extending from the upper surface of the base 
with the inner wall spaced from the outer wall. The 
base defines therethrough a needle access port between 
the inner and outer walls. The inner wall defines a 
chamber therein. The base further defines therethrough 
an aperture adjacent the chamber defined by the inner 
wall. A piercing member is movably disposed within 
the chamber defined by the inner wall. The piercing 
member has a first end portion and a second end portion, 
the first end portion being positioned proximally to the 
stopper. A piercing tip is mounted on the first end 
portion and is constructed to pierce the stopper. The 
second end portion of the piercing member is configured 
to engage a lucr inserted into the chamber defined by the 
inner wall. A channel is defined through the piercing 
member. 
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CONTAINER CLOSURE SYSTEM 
Background °f ^ g Invention 

The present invention is directed to a system for containing and 
delivering a fluid. More particularly, the present invention is directed to a 
closure system that permits the introduction and withdrawal of fluid from 
a container using an instrument having a blunt, luer-type connector. 

Many pharmaceutical products are delivered to pharmacies in 
sealed containers such as vials, glass or plastic bottles, and flexible bags. 
Such containers can contain a powdered or lyophilized formulation of a 
pharmaceutical product that must be reconstituted prior to 
administration to a patient. In addition, such containers can contain a 
solution formulation of a pharmaceutical product that can be withdrawn 
from the container and administered directly to a patient, for example, by 
parenteral administration. 

Most pharmaceutical vials are fluidly sealed by a pierceable 
stopper, thereby isolating the contents of the vial from the vial's external 
environment. In order to access the pharmaceutical product within the 
vial, it is necessary either to pierce the stopper or to remove the stopper 
from the vial. However, removal of the stopper results in exposure of the 
pharmaceutical product to the external environment of the vial, thereby 
compromising the sterility and/or stability of the pharmaceutical product 
within the vial. For this reason, it often is preferable to access the 
pharmaceutical product by piercing the stopper. 

The piercing of vial stoppers typically has been achieved through 
the use of sharp, small-bored needles. Standard hypodermic needles are 
particularly useful for this purpose because they allow the 
pharmaceutical product to be aseptically withdrawn from the vial and 
parenterally administered directly to a patient using a single device, 
thereby minimizing the risk of contamination of the pharmaceutical 
product. However, hypodermic needles pose a risk of inadvertent needle 
sticks to medical professionals. Due to growing concerns regarding the 
possible transmission of HIV and other diseases through needle sticks, 
there has been a significant trend away from the use of hypodermic 
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needles. In addition, in many cases it is necessary to clean the outer 
surface of the vial stopper prior to piercing in order to reduce the risk of 
infection to the patient. This requires the medical professional to perform 
two distinct steps in order to withdraw the pharmaceutical product from 
the vial. 

Various systems have been developed in order to eliminate the use 
of hypodermic needles in reconstituting and/or withdrawing 
pharmaceutical products from vials. For example, U.S. Patent No. 
5,171,214 discloses a system having a cannula surrounded by a protective 
skirt assembly, thereby reducing the possibility of an inadvertent needle 
stick. Other systems employ pre-slit stoppers that can be pierced using 
blunt cannulas, thereby obviating the need for a hypodermic needle. Still 
other systems, such as that disclosed in U.S. Patent No. 2,342,215, permit 
blunt needle access to the contents of a vial through the use of a piercing 
member disposed within a stopper, the piercing member being activated 
through the application of an inwardly directed force using the blunt 
needle. 

Summary nf t-h« Invention 

The system of the present invention provides a closure system for a 
container. The system includes a stopper having a lower surface 
configured to seal fluidly a container. A closure member is mounted on 
an upper surface of the stopper. The closure member includes a base, a 
lower surface of which is configured to engage the upper surface of the 
stopper. The closure member further includes an inner wall and an outer 
wall extending from an upper surface of the base, the inner wall being 
spaced from the outer wall. A needle access port is defined through the 
base of the closure member at a position between the inner and outer 
walls. In addition, an aperture is defined through the base at a position 
adjacent to a chamber defined by the inner wall. The system further 
includes a piercing member that is movably disposed within the chamber 
defined by the inner wall. The piercing member has a first end portion 
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and a second end portion. A piercing tip is mounted on the first end 
portion, the piercing tip being configured to pierce the stopper. The second 
end portion is configured to engage a luer inserted into the chamber 
defined by the inner wall. A channel is defined through the piercing 
member such that fluid can be moved therethrough. 

In an alternative embodiment of the present invention, the closure 
system includes a stopper having a lower surface configured to seal fluidly 
a container. A closure member is mounted on an upper surface of the 
stopper. The closure member includes a base, a lower surface of which is 
configured to engage the upper surface of the stopper. The closure 
member further includes a wall extending from an upper surface of the 
base. The wall defines a chamber therein. An aperture is defined 
through the base at a position adjacent to the chamber defined by the wall. 
The system also includes a piercing member movably disposed within the 
chamber defined by the wall. The piercing member has a first end portion 
and a second end portion. A piercing tip is mounted on the first end 
portion, the piercing tip being configured to pierce the stopper. The second 
end portion of the piercing member is configured to engage a luer inserted 
into the chamber defined by the wall. A channel is defined through the 
piercing member such that fluid can be moved therethrough; The system 
further includes a sealing member fluidly sealing the chamber defined by 
the wall. 

Brief Description of the Drawing 

For a more complete understanding of the present invention, 
reference may be had to the following Detailed Description read in 
connection with the accompanying drawings in which: 

FIGURE 1 is a cross- sectional view of a first embodiment of a 
container closure system constructed in accordance with the present 
invention; 

FIGURE 2 is a top view of the first embodiment of a container 
closure system constructed in accordance with the present invention; 
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FIGURE 3 is an elevational view of a piercing member and a luer 
connector constructed in accordance with the present invention; 

FIGURE 4 is a cross-sectional view of a second embodiment of a 
container closure system constructed in accordance with the present 
invention; 

FIGURE 5 is a top view of the second embodiment of a container 
closure system constructed in accordance with the present invention; and 

FIGURE 6 is a cross-sectional view of the second embodiment of a 
container closure system constructed in accordance with the present 
invention in which the piercing member is in fluid contact with the 
interior of the container. 

pptailftd Description 

A container closure system constructed in accordance with the 
present invention is generally indicated at 10 of FIG. 1. System 10 is 
configured to seal fluidly container 12. As depicted in the attached 
figures, container 12 can be a pharmaceutical vial of known construction. 
However, it will be appreciated that system 10 can be adapted to seal a wide 
variety of containers. The depiction herein of a pharmaceutical vial is not 
intended to be limiting, but instead represents one useful application of the 
system of the present invention. Container 12 also can be a plastic or glass 
bottle or a flexible bag of known construction. For the purposes of this 
disclosure, all references to container 12 include vials, bottles, and flexible 
containers. 

As depicted in FIG. 1, container 12 is a vial and includes an upper 
end portion 14 having a neck portion 16 and an upper surface 18. 
Container 12 can be constructed of a variety of known materials using 
manufacturing techniques that form no part of the instant invention. 

System 10 includes stopper 20 having lower surface 22 and upper 
surface 24. Lower surface 22 is configured to seal fluidly container 12. It 
will be appreciated that the configuration of stopper 20 will vary depending 
upon the nature and configuration of the container which it seals. For 
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example, stopper 20 can be a pierceable membrane or plug configured to 
seal fluidly a port formed through a bottle, a flexible bag, or a vial. In 
addition, stopper 20 can be a pierceable membrane covering apertures and 
needle access ports constructed in accordance with the present invention, 
as discussed in detail herein. 

In the embodiment of the present invention depicted in FIG. 1, 
lower surface 22 is configured to engage upper surface 18 of container 12 
where container 12 is a vial. In addition, stopper 20 includes plug portion 
26 extending from lower surface 22. As depicted in FIG. 1, plug portion 26 
can be an annular wall. Plug portion 26 preferably has an outside 
dimension that is equal to or greater than an inner dimension of container 
12, thereby providing a fluid-tight seal between plug portion 26 and 
container 12. Stopper 20 can be constructed of a variety of materials, 
provided that the material used is pierceable, as discussed in detail 
herein, and provided the material is capable of sealing fluidly container 
12. For example, stopper 20 can be constructed of an elastomeric material 
having a capacity to provide a fluid-tight seal for container 12. Although 
lower surface 22 of stopper 20, as depicted in FIG. 1, includes plug portion 
26, it will be appreciated that various configurations of stopper 20 can be 
used in connection with the system of the present invention without 
departing from the intended spirit and scope of the invention as set forth 
in the appended claims. For example, lower surface 22 of stopper 20 can 
be substantially planar. 

Stopper 20 also can be in the form of a film seal which fluidly seals 
container 12. For example, elastomeric and metallic seals of known 
construction can be used to provide the requisite fluid-tight seal. In those 
embodiments of the present invention in which stopper 20 is a film seal, 
stopper 20 is preferably sealed against upper surface 18 of container 12 
using known sealing methods, e.g., adhesives, thereby facilitating the 
sealing process. In some cases it may be preferable that stopper 20 is 
peelable from upper surface 18 of container 12. Further, in those 
embodiments of the present invention in which stopper 22 is configured to 
seal fluidly apertures and needle access ports formed through a container 
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closure member constructed in accordance with the present invention, 
stopper 22 is preferably sealed to the closure member about the peripheries 
of each of the apertures and needle access ports. Various other 
modifications to the configuration of stopper 20 will be apparent to one of 

ordinary skill in the art. 

In the embodiment of the present invention depicted in FIG. 1, the 
thickness of stopper 20 is reduced by indentation 32 formed in upper 
surface 24 of stopper 20. The utility of indentation 32 will be discussed in 
detail herein. It will be appreciated that a reduction in the thickness of 
stopper 20 also can be achieved by the formation of an indentation on lower 
surface 22, or by indentations on both lower surface 22 and upper surface 
24. 

System 10 of the present invention further includes closure member 
34 mounted on stopper 20. Closure member 34 and stopper 20 can be 
integrally formed, attached to one another, for example, by way of 
adhesive or by way of a mechanical attachment such as a threaded 
attachment, or formed from separate, unbonded members without 
departing from the intended spirit and scope of the invention claimed 
herein. In the embodiment of the present invention depicted in FIG. 1, 
20 closure member 34 includes base 36 having lower surface 38 and upper 

surface 40. Lower surface 38 is configured to contact upper surface 24 of 
stopper 20. Closure member 34 can be constructed of a variety of known 
materials, including flexible plastics, rigid plastics, and metals. 

In the first embodiment of the present invention depicted in FIG. 1, 
outer wall 42 and inner wall 44 extend from upper surface 40 of base 36. 
Outer wall 42 is spaced from inner wall 44 such that walls 42, 44 define a 
space 46 therebetween. In the embodiment of the present invention 
depicted in FIG. 1, walls 42, 44, and space 46 are annular in cross-section. 
However, it will be appreciated that walls 42, 44 can have a variety of 
30 shapes without departing from the intended spirit and scope of the present 

invention as claimed herein. In the depicted embodiment, space 46 is 
annular. The heights of walls 42 and 44 can be either the same or 
different. In the embodiment depicted in FIG. 1, the height of outer wall 
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42 is greater than the height of inner wall 44. 

As depicted in FIG. 2, base 36 of closure member 34 defines 
therethrough one or more needle access ports 48 between walls 42, 44. It 
will be appreciated that the upper surface of stopper 20 is exposed to space 
46 through needle access port 48, thereby enabling the withdrawal of fluid 
from container 12 using a hypodermic needle by inserting the needle 
through needle access port 48 and through stopper 20. / 

Inner wall 44 defines therein chamber 52. In the embodiment of the 
present invention depicted in the accompanying figures, chamber 52 is 
circular in cross-section. Base 36 defines therethrough aperture 50 at the 
base of chamber 52 defined by inner wall 44, thereby providing direct 
access from chamber 52 to stopper 20 through aperture 50. In the 
embodiment of the present invention depicted in FIG. 1, aperture 50 is 
adjacent to indentation 32 formed in upper surface 24 of stopper 20. 

Inner wall 44 has an inner surface 53 and an outer surface 55. 
Inner wall 44 of the preferred embodiment of the present invention can 
have a variety of configurations, including cylindrical, conical, and 
combinations of cylindrical and conical configurations. In the preferred 
embodiment of the present invention, inner surface 53 of inner wall 44 also 
can be cylindrical, conical, or a combination of cylindrical and conical. 
However, it will be appreciated that inner wall 44 and inner surface 53 
thereof can have a variety of configurations without departing from the 
scope of the present invention. 

In the preferred embodiment of the present invention, inner surface 
53 is dimensioned and configured to provide a frictional, substantially 
fluid-tight seal with an outer surface of luer 63 when luer 63 is inserted 
into chamber 52. Luers 63 currently used in the medical field typically 
conform to national and international standards and are configured 
either for slip or locking engagement. Male and female luers are tapered 
in order to provide a frictional fit therebetween. Thus, in the preferred 
embodiment of the present invention, at least a portion of inner surface 53 
of inner wall 44 is conically shaped and is tapered in the direction of 
aperture 50 to provide a frictional, preferably fluid-tight fit with an outer 
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surface of luer 63. In the preferred embodiment, the degree of taper of 
inner surface 53 of inner wall 44 is selected to match the taper of the male 
luer connector, thereby providing the desired sealing fit with the outer ^ 
surface of luer 63 when luer 63 is inserted into chamber 52. 

In an alternative embodiment of the present invention, outer 
surface 55 of inner wall 44 is configured to be releasably lockable to luer 63, 
thereby preventing luer 63 from being forced outwardly relative to 
chamber 52 when air is injected into container 12 or when container 12 is 
pre-pressurized. Locking engagement between luer 63 and outer surface 
53 can be provided using a variety of known techniques, including threads 
and collars. In the embodiment of the present invention depicted in FIG. 
1, outer surface 55 includes threadable member 57 which permits a 
threaded luer 63 to be threadably secured thereto. In one embodiment of 
the present invention, a single thread is provided on outer surface 55. In 
alternative embodiments of the present invention, threads can be provided 
at any position along outer surface 55, or along the entirety of outer 
surface 55, in order to provide the capacity to threadably secure luer 63 
thereto. It will be appreciated that luer 63 can be selectively, threadingly 
released from outer surface 55 in these embodiments of the present 
invention when luer 63 is to be withdrawn from inner wall 44. Outer 
surface 55 alternatively can be configured to provide a snap fit with luer 63 
such that luer 63 is releasably retained on outer surface 55. Such a snap 
fit can be provided by forming a collar on outer surface 53 of inner wall 44. 
It will be appreciated by one of ordinary skill in the art that various other 
mechanisms for maintaining the position of luer 63 with respect to inner 
wall 44 are possible. 

Piercing member 54 is movably disposed within chamber 52 defined 
by inner wall 44. As depicted in FIG. 3, piercing member 54 includes first 
end portion 56 positioned proximally to stopper 20 and second end portion 
58 positioned distally to stopper 20. Piercing tip 60 is mounted on first end 
portion 56 of piercing member 54. Piercing tip 60 can be integrally formed 
on piercing member 54, or piercing tip 60 can be attached to first end 
portion 56 of piercing member 54 through the use of known methods of 
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adhesive or mechanical attachment. Second end portion 58 of piercing 
member 54 is configured to engage luer 63. In the preferred embodiment 
of the present invention depicted in the accompanying figures, second end 
portion 58 includes end surface 58a which is adapted to engage a terminal 
end of luer 63 in end-to-end abutment when luer 63 is inserted into 
chamber 52. A male-female connection between piercing member 54 and 
luer 63 is not necessary in the preferred embodiment of the present 
invention due to the fact that there is a frictional, substantially fluid-tight 
connection between luer 63 and inner wall 44. By eliminating the male- 
female luer connection between luer 63 and piercing member 54, the 
preferred embodiment reduces the possibility that piercing member 54 will 
be rotated by rotation of luer 63, thereby reducing the possibility that 
stopper 22 will be cored by rotation of piercing member 54. 

Second end portion 58 of piercing member 54 can alternatively be 
configured to receive a male luer connector therein when luer 63 is a male 
luer connector. Second end portion 58 also can be configured to mate with 
a female luer connector when luer 63 is a female luer connector. In an 
alternative embodiment, second end portion 58 of piercing member 54 can 
be flared such that luer 63 can be placed either in end-to-end abutment 
therewith or in male-female engagement therewith. Second end portion 
58 also can include a collar positioned about piercing member 54 where 
the collar is configured to provide either end-to-end abutment or male- 
female engagement with luer 63. 

Piercing member 54 defines a channel 54A therethrough. Channel 
54A enables fluid to be drawn through piercing member 54 from first end 
portion 56 to second end portion 58 for the removal of fluid from container 
12 through luer 63. Channel 54A also enables fluid to be flowed through 
piercing member 54 from second end portion 58 to first end portion 56 for 
the introduction of fluid into container 12 from luer 63, e.g., during 
reconstitution of a lyophilized pharmaceutical product contained by 
container 12. 

In the embodiment of the present invention depicted in FIG. 4, at 
least a portion of piercing member 54 frictionally engages inner surface 53 
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of inner wall 44. This frictional fit can be provided by constructing 
piercing member 54 such that its outer diameter is substantially equal to 
an inner diameter of inner wall 44, by positioning a collar having a 
diameter that is substantially equal to an inner diameter of inner wall 44 
on piercing member 54, or by placing a plurality of frictional nibs 59 on 
piercing member 54 where the diameter of piercing member 54 plus 
frictional nibs 59 is substantially equal to an inner diameter of inner wall 
44. 

As above-indicated, the height of inner wall 44 can be substantially 
the same as or different than the height of outer wall 42. In one 
embodiment of the present invention, inner wall 44 and base 36 are 
configured such that either or both inner wall 44 and base 36 prevent luer 
63 from forcing piercing member beyond a desired position relative to 
stopper 20 and container 12. In an alternative embodiment, a stop can be 
placed on exterior surface 55 of inner wall 44 in order to stop the forward 
motion of luer 63. In still another embodiment, piercing member 54 is 
configured such that it will not penetrate stopper 20 beyond a 
predetermined depth of penetration. For example, a collar can be provided 
on piercing member 54. It will be appreciated that the collar will not pass 
readily through stopper 20 and thereby will impede forward motion of luer 
63 and piercing member 54 relative to stopper 20 beyond a predetermined 
position. One of ordinary skill in the art will appreciate that other types of 
stops can be placed on piercing member 54 in order to impede the forward 
motion of luer 63 and piercing member 54 relative to stopper 20. 

In an alternative embodiment of the present invention not depicted 
in the accompanying figures, stopper 20 is pre-pierced in order to facilitate 
movement therethrough of piercing member 54. In a second alternative 
embodiment of the present invention not depicted in the accompanying 
figures, piercing member 54 is mounted through stopper 20 such that first 
end portion 56 of piercing member 54 is in fluid contact with the contents 
of container 12. It will be appreciated that piercing tip 60 can be omitted in 
this second alternative embodiment of the present invention due to the fact 
that piercing member 54 is mounted through stopper 20. In this second 
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alternative embodiment, piercing member 54 can include a luer accessible 
valve of known construction. 

Port 56A is defined through first end portion 56 of piercing member 
54 and is in fluid communication with channel 54A defined through 
piercing member 54. In the embodiment depicted in FIG. 3, port 56A 
extends a predetermined distance along first end portion 56 from piercing 
tip 60. When piercing member 54 is forced through stopper 20, port 56A is 
in fluid communication with fluid within container 12. In a preferred 
embodiment of the present invention, piercing member 54 and port 56A 
are configured such that port 56A extends at least from piercing tip 60 to a 
position substantially coincident with lower surface 22 of stopper 20 after 
piercing member 54 has been forced through stopper 20. In this way, 
substantially all fluid contained by container 12 can be withdrawn 
therefrom through piercing member 54, thereby reducing or eliminating 
waste. It will be appreciated that port 56A can have a variety of 
configurations without departing from the intended scope of the present 
invention. 

Piercing member 54 preferably is configured such that it is retained 
by stopper 20 after piercing member 54 has been forced therethrough, | 
thereby preventing piercing member 54 from being removed from closure 
member 34 when the luer 63 is removed from luer connection 62. In one 
embodiment of the present invention, piercing member retainer 64 in the 
form of a collar on inner wall 44 is provided in order to ensure that 
piercing member 54 is not inadvertently withdrawn from chamber 52. 
However, it will be appreciated that piercing member retainer 64 can have 
a variety of configurations. For example, piercing member retainer 64 
can be disposed on first end portion 56 of piercing member 54. In this 
embodiment, piercing member retainer 64 is constructed such that it is 
able to pass through stopper 20 and into container 12 but thereafter cannot 
be withdrawn from stopper 20, thereby securing piercing member 54 to 
stopper 20. 

As depicted in FIG. 1, indentation 32 defined by stopper 20 receives 
first end portion 56 of piercing member 54. Indentation 32 serves to orient 
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and guide piercing member 54 with respect to stopper 20. In addition, 
indentation 32 reduces the thickness of stopper 20 that must be pierced by 
piercing member 54, thereby reducing the force required to pierce stopper 
20. 

5 Sealing member 66 is configured for removable attachment to 

closure member 34. Sealing member 66 can have a variety of 
configurations. In one embodiment, mating threads 68, 70 are formed on 
closure member 34 and sealing member 66, respectively, whereby sealing 
member 66 can be threadably secured to and removed from closure 

10 member 34. It will be appreciated that threads 68 can be formed on 

container 12 whereby sealing member 66 can be threadably secured to and 
removed from container 12. In a second embodiment, sealing member 66 
is configured to provide a frictional or snap fit with closure member 34. In 
a third embodiment of the present invention depicted in FIG. 4, sealing 

15 member 66 is a peelable, preferably fluid-impervious membrane 

removably attached to closure member 34. Sealing member 66 may also 
include a tamper band. 

In the embodiment of the present invention depicted in FIG. 1, 
sealing member 66 fluidly seals both outer wall 42 and inner wall 44 of 

20 closure member 34, In this way, chamber 52 defined by inner wall 44 

remains fluidly isolated from space 46 when sealing member 66 is 
attached to closure member 34. However, in some cases it may not be 
necessary to isolate fluidly chamber 52 from space 46. Thus, sealing 
member 66 may also be constructed to seal fluidly only outer wall 42, 

25 thereby fluidly isolating the contents of container 12 from the external 

environment but not fluidly isolating chamber 52 from space 46. Sealing- 
member 66 can be connected to closure member 34 to provide a flip-top 
seal, or sealing member 66 can be separate from closure member 34. 
Sealing member 66 preferably provides a sterile seal of closure member 34. 

30 The need to aseptically clean upper surface 24 of stopper 20 prior to use is 

obviated by maintaining the sterility of upper surface 24 of stopper 20 and 
piercing member 54 during storage, thereby reducing the labor associated 
with use of the system of the present invention. 



BNSDOCID: <WO 9739720Al_l_> 



WO 97/39720 



PCT/US97/05882 



13 

As above-discussed, closure member 34 and stopper 20 can be 
integrally formed, attached to one another, for example, by way of 
adhesive, or formed from separate, unbonded members without departing 
from the intended scope of the invention claimed herein. In the 
embodiment of the present invention depicted in FIG. 1, closure member 
34 and stopper 20 are separate, unbonded elements. In this embodiment, 
ferrule 72 is provided to secure closure member 34 and stopper 20 to 
container 12. Ferrule 72 includes first leg 74 and second leg 76 configured 
to grasp upper surface 40 and neck 16, respectively. Ferrule 72 thus 
retains container closure 34 and stopper 20 against upper surface 18 of 
container 12. In the event that stopper 20 is constructed of an elastomeric 
material, ferrule 72 can be configured to urge closure member 34 toward 
container 12, thereby compressing stopper 20 between closure member 34 
and container 12, and thereby facilitating a fluid-tight seal between 
stopper 20 and container 12. Ferrule 72 can be constructed of a variety of 
known materials, including soft metals, such as aluminum, and plastics. 

In the embodiment of the present invention depicted in FIG. 4, 
container 12 and stopper 20 are constructed as above-discussed with 
respect to the first embodiment of the present invention depicted in FIG. 1. 
This embodiment further includes closure member 134 having base 136. 
Base 136 has lower surface 138 configured to contact upper surface 24 of 
stopper 20. Base 136 further includes upper surface 140. Wall 144 extends 
upwardly from upper surface 140 and defines a chamber 152 therein. The 
configuration of wall 144 and its cooperation with a luer are the same as 
above-discussed in detail with respect to luer 63 and wall 44 of the 
embodiment of the present invention depicted in FIG. 1. Base 136 defines 
therethrough an aperture 150 at a position adjacent to chamber 152. 
Aperture 150 provides direct access to stopper 20 from chamber 152. As 
depicted in FIG. 4, stopper 20 includes indentation 32 defined by upper 
surface 24 of stopper 20. 

Piercing member 54, constructed in accordance with the 
description of the embodiment of the present invention depicted in FIG. 3, 
is movably disposed within chamber 152 of the embodiment of the present 
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invention depicted in FIG. 4. Sealing member 166 fluidly seals chamber 
152 from an external environment of system 10. Sealing member 166 can 
have any of the configurations above-discussed with respect to sealing 
member 66 depicted in FIG. 1. As depicted in FIG. 4, sealing member 166 
can be a peelable membrane. 

Ferrule 72, constructed in accordance with the description of the 
embodiment of the present invention depicted in FIG. 1, retains closure 
member 134 and stopper 20 on container 12 as above-discussed. 

Use of system 10 of the present invention will now be described. For 
the purposes of this description, reference will be made to the embodiment 
of the present invention depicted in FIG. 1. However, it will be appreciated 
that the discussion set forth herein also applies to the embodiment 
depicted in FIG. 4, 

Sealing member 66 is removed from closure member 34, thereby 
exposing the interior of closure member 34. A medical professional can 
then access the contents of container 12 in one of two ways. First, the 
medical professional can withdraw fluid from container 12 using a sharp 
catheter, e.g., a hypodermic needle, by inserting the needle through 
needle access port 48 and piercing stopper 20. After insertion of the needle 
into container 12, fluid is drawn into the needle and the needle is 
withdrawn from stopper 20 through needle access port 48. Subsequent 
withdrawals of fluid from container 12 can be made using a needle by 
following the same sequence of steps. 

In a second application of the system of the present invention, a 
medical professional will use a device having luer 63 mounted thereon. 
Luer 63 is inserted into chamber 52. As above-discussed, inner wall 44 
and wall 144 are preferably configured to provide a fluid-tight seal with the 
exterior surface of luer 63 when luer 63 is inserted therein. The medical 
professional then applies pressure to luer 63 such that it engages piercing 
member 54 and forces piercing member 54 toward container 12, thereby 
causing piercing tip 60 to penetrate stopper 20. Upon penetration of 
stopper 20 by piercing tip 60, the contents of container 12 are in fluid 
communication with piercing member 54 which in turn is in fluid 
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communication with luer 63. If luer 63 and the exterior surfaces of inner 
wall 44/wall 144 are threaded, luer 63 can be threadably secured to inner 
wall 44/wall 144. The medical professional then can inject fluid into 
container 12 and/or withdraw fluid from container 12 through piercing 
member 54 by operation of luer 63 and a syringe attached thereto. When 
the injection into and/or withdrawal of fluid from container 12 has been 
completed, the luer 63 is withdrawn from inner wall 44, wall 144. As 
above-discussed, in the preferred embodiment of the present invention, 
stopper 20 and piercing member 54 preferably are constructed such that 
piercing member 54 is not withdrawn from stopper 20 when luer 63 is 
withdrawn from the inner wall 44/wall 144. In the event that piercing 
member 54 is withdrawn from stopper 20 during this procedure, piercing 
member retainer 64 will prevent piercing member 54 from being removed 
from chamber 52. 

The embodiment of the system of the present invention depicted in 
FIG. 1 allows a medical professional to access the contents of container 12 
using either a sharp cannula or a device having luer 63 mounted thereon. 
The embodiment of the system of the present invention depicted in FIG. 4 
allows a medical professional to access the contents of container 12 using 
only a device having luer 63 mounted thereon. However, the embodiment 
of the system of the present invention depicted in FIG. 3 can be modified to 
include one or more needle access ports 48 defined by base 136 of closure 
member 134, thereby providing direct access to stopper 20. 

Although the present invention has been disclosed herein with 
respect to certain preferred embodiments, it will be apparent to one of 
ordinary skill in the art that various modifications can be made to the 
system of the present invention. These modifications are intended to be 
within the scope of the present invention as claimed in the accompanying 
claims. 
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What is claimed is: 

1. A container closure system comprising: 
a closure member configured to be attached to a container, 
said closure member comprising a base having an upper surface and a 
lower surface, said closure member further comprising an outer wall and 
an inner wall spaced from said outer wall, said outer wall and said inner 
wall extending from said upper surface of said base, said base defining 
therethrough a needle access port intermediate said inner and outer 
walls, said inner wall defining a chamber therein, said base defining 
therethrough an aperture adjacent said chamber defined by said inner 
wall; 

a stopper means for fluidly sealing said needle access port 
and said aperture defined by said base of said closure member; and 

a piercing member movably disposed within said chamber 
defined by said inner wall, said piercing member having a first end 
portion and a second end portion, said first end portion of said piercing 
member positioned proximally to said stopper means, a piercing tip 
mounted on said first end portion, said piercing tip constructed to pierce 
said stopper means, said second end portion constructed to engage a luer 
inserted into said chamber defined by said inner wall, said piercing 
member further defining a channel therethrough, said channel defined by 
said piercing member constructed to permit fluid transfer through said 
piercing member. 

2. A container closure system in accordance with Claim 
1, wherein said base of said closure member defines therethrough a 
plurality of needle access ports intermediate said inner and outer walls. 



3. A container closure system in accordance with Claim 
1, wherein said inner wall has an inner surface configured to engage 
frictionally a luer inserted into said chamber defined by said inner wall. 
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4. A container closure system in accordance with Claim 
3, wherein said second end portion of said piercing member has a 
terminal end, and wherein said inner surface of said inner wall and said 
piercing member are configured such that said luer inserted into said 
chamber defined by said inner wall engages said terminal end of said 
piercing member in end-to-end abutment. 

5. A container closure system in accordance with Claim 
1, wherein said system further comprises a ferrule having a first leg and 
a second leg, said first leg engaging said closure member and said second 
leg configured to engage a container. 

6. A container closure system in accordance with Claim 
1, wherein said system further comprises a sealing member fluidly 
sealing said chamber defined by said inner wall from an external 
environment of said chamber. 

7. A container closure system in accordance with Claim 
6, wherein said closure member and said sealing member have mating 
threads formed thereon whereby said sealing member can be threadably 
secured to said closure member. 

8. A container closure system in accordance with Claim 
6, wherein said sealing member comprises a peelable membrane. 

9. A container closure system comprising: 

a closure member configured to be attached to a container, 
said closure member comprising a base having an upper surface and a 
lower surface, said closure member further comprising a wall extending 
from said upper surface of said base, said wall defining a chamber 
therein, said base defining therethrough an aperture adjacent said 
chamber defined by said wall; 

a stopper means for fluidly sealing said aperture defined by 
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said base of said closure member; and 

a piercing member movably disposed within said chamber 
defined by said wall, said piercing member having a first end portion and 
a second end portion, said first end portion of said piercing member 
positioned proximally to said stopper means, a piercing tip mounted on 
said first end portion, said piercing tip constructed to pierce said stopper 
means, said second end portion constructed to engage a luer inserted into 
said chamber defined by said wall, said piercing member further defining 
a channel therethrough, said channel defined by said piercing member 
constructed to provide fluid communication between said first end portion 
and said second end portion of said piercing member. 

10. A container closure system in accordance with Claim 

9, wherein said wall has an inner surface configured to engage 
frictionally a luer inserted into said chamber defined by said wall. 

11. A container closure system in accordance with Claim 

10, wherein said second end portion of said piercing member has a 
terminal end, and wherein said inner surface of said wall and said 
piercing member are configured such that said luer inserted into said 
chamber defined by said wall engages said terminal end of said piercing 
member in end-to-end abutment. 

12. A container closure system in accordance with Claim 
9, wherein said system further comprises a removable sealing member 
fluidly sealing said chamber defined by said wall from an external 
environment of said chamber. 

13. A container closure system in accordance with Claim 
12, wherein said sealing member comprises a peelable membrane. 



14. A container closure system in accordance with Claim 
9, wherein said system further comprises a ferrule having a first leg and 
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a second leg, said first leg engaging said closure member and said second 
leg configured to engage a container, thereby retaining said closure 
member on the container. 

15. A container closure system comprising: 

a stopper having an upper surface and a lower surface, said 
lower surface configured to seal fluidly an aperture of a container; 

a closure member mounted on said upper surface of said 
stopper, said closure member comprising a base having an upper surface 
and a lower surface, said closure member further comprising an outer 
wall and an inner wall spaced from said outer wall, said outer wall and 
said inner wall extending from said upper surface of said base, said lower 
surface of said base constructed to engage said upper surface of said 
stopper, said base defining therethrough a needle access port intermediate 
said inner and outer walls, said inner wall defining a chamber therein, 
said base defining therethrough an aperture adjacent said chamber 
defined by said inner wall; and 

a piercing member movably disposed within said chamber 
defined by said inner wall, said piercing member having a first end 
portion and a second end portion, said first end portion of said piercing 
member positioned proximally to said stopper, a piercing tip mounted on 
said first end portion, said piercing tip constructed to pierce said stopper, 
said second end portion constructed to engage a luer inserted into said 
chamber defined by said inner wall, said piercing member further 
defining a channel therethrough, said channel defined by said piercing 
member constructed to permit fluid transfer through said piercing 
member. 

16. A container closure system in accordance with Claim 
15, wherein said inner wall has an inner surface configured to engage 
frictionally a luer inserted into said chamber defined by said inner wall. 

17. A container closure system in accordance with Claim 
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16, wherein said second end portion of said piercing member has a 
terminal end, and wherein said inner surface of said inner wall and said 
piercing member are configured such that a luer inserted into said 
chamber defined by said inner wall engages said terminal end of said 
piercing member in end-to-end abutment. 

18. A container closure system comprising: 

a stopper having an upper surface and a lower surface, said 
lower surface constructed to seal fluidly a container; 

a closure member mounted on said upper surface of said 
stopper, said closure member comprising a base having an upper surface 
and a lower surface, said closure member further comprising a wall 
extending from said upper surface of said base, said lower surface of said 
base constructed to engage said upper surface of said stopper, said wall 
defining a chamber therein, said base defining therethrough an aperture 
adjacent said chamber defined by said wall; and 

a piercing member movably disposed within said chamber 
defined by said wall, said piercing member having a first end portion and 
a second end portion, said first end portion of said piercing member 
positioned proximally to said stopper, a piercing tip mounted on said first 
end portion, said piercing tip constructed to pierce said stopper, said 
second end portion constructed to engage a luer inserted into said 
chamber defined by said wall, said piercing member further defining a 
channel therethrough, said channel defined by said piercing member 
constructed to provide fluid communication between said first end portion 
and said second end portion of said piercing member. 

19. A container closure system in accordance with Claim 

18, wherein said wall has an inner surface configured to engage 
frictionally a luer inserted into said chamber defined by said wall. 

20. A container closure system in accordance with Claim 

19, wherein said second end portion of said piercing member has a 
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terminal end, and wherein said inner surface of said wall and said 
piercing member are configured such that a luer inserted into said 
chamber defined by said wall engages said terminal end of said piercing 
member in end-to-end abutment. 

21. A container closure system for use with a container 
sealed with a stopper, said system comprising: 

a closure member comprising a base having an upper 
surface and a lower surface, said closure member further comprising a 
wall extending from said upper surface of said base, said lower surface of 
said base constructed to engage a surface of a stopper sealing a container, 
said wall defining a chamber therein, said base defining an aperture 
therethrough adjacent said chamber defined by said wall, said wall 
having an inner surface configured to sealingly engage a luer inserted 
into said chamber defined by said wall; and 

a piercing member movably disposed within said chamber 
defined by said inner wall, said piercing member having a first end 
portion and a second end portion, said first end portion having mounted 
thereon a piercing tip constructed to pierce a stopper, said second end 
portion configured to engage a luer inserted into said chamber defined by 
said wall, said piercing member further, defining a channel therethrough, 
said channel defined by said piercing member constructed to provide fluid 
communication from said first end portion to said second end portion of 
said piercing member. 




34 

t 50 



PCT/US97/05882 





BNSDOCID: <WO 9739720A1_L> 



WO 97/39720 



PCT/US97/05882 



3 /3 





BNSDOCID: <WO 9739720A1 J_> 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61J1/20 



According to International Patent CiasahcaDon (IPC) or to both national classification and IPC 



Internationa! Application No 

PCT/US 97/05882 



B. FIELDS SEARCHED 



Minimum documentation searched (dassilicauon system followed by classification symbols) 

IPC 6 A61J 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with in da canon, where appropnate. of the relevant passages 



P.Y 



FR 2 560 049 A (FARMITALIA CARLO ERBA 
SPA.) 30 August 1985 
see the whole document 



US 5 425 465 A (HEALY) 20 June 1995 

see column 3, line 16 - line 56: figures 
1.2A-2E 

EP 0 765 652 A (BECTON DICKINSON AND 

COMPANY) 2 April 1997 

see column 8, line 26 - line 33; figures 

US 5 423 791 A (BARTLETT) 13 June 1995 • 

see the whole document 

-/-- 



Relevant to claim No. 



1,9,15, 
18,21 
2,5-8, 
12-14 

1.3,4, 

9-11, 

15-21 



2,5-8, 
12-14 



1.9,15, 
18,21 



| X| Further documents arc listed in the continuation of box C. 



|X | P* 10 * family members are listed in annex. . 



' Special categories of ated documents : 

A* document defining the general state of the art which is not 
considered to be of particular relevance 

E" earlier document but published on or after the international 
filing dale 

L* document which may throw doubts on pnonty ctaim(s) or 
which is ated to establish the publication date of another 
citation or other special reason (as specified) 

°" document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the pnonty date claimed 



Date of the actual completion of the international search 

13 August 1997 



"T later document published after the international filing date 
or pnonty date and not in conflict with the application but 
cited to understand the pnnaple or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

* Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&" document member of the same patent family 



Name and mailing address of ihe ISA 

European Patent Office. P.B. 5818 Palentlaan 2 
NL - 2280 HV Rt|swijk 
Tel. ( * 31-70) 340- 2040, Tx. 31 651 epo nl. 
F-ax ( + 3170) 340-3016 



Form PCT. ISA. JI0 (second theel) (July 1992) 



Date of mailing of the international search report 



2 8. 08. 97 



Authonzed officer 



Godot, T 



page 1 of 2 



BNSDOCID: <WO 9739720A1_I_> 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US 97/05882 



C(ConOnuation) DOCUMENTS CONSIDERED TO BK RELEVANT 



Category " 



itation ol document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 336 924 A (SARNOFF ET AL.) 22 August 
1967 

see figure 3 

FR 2 256 752 A (LARSON) 1 August 1975 
see figures 

EP 0 458 543 A (DAVID BULL LABORATORIES) 
27 November 1991 

see column 6, line 6 - line 8; figure 1 



1,9,15, 
18,21 



1,9,15, 
18,21 



8,13 



"Form PCT1SA/210 (conlinuiuon of second thmX) <July IMJ) 

: <WO 9739720A1J_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International Application No 

PCT/US 97/05882 



Patent document 
cited in search report 


Publication 
date 


Patent family 
mcmber(s) 


Publication 
dale 


FR 2560049 A 


30-08-85 


AU 


574758 B 


14-07-88 




AU 
nu 


3848985 A 


29-08-85 




BE 


Q016Q9 A 


29-05-85 




CA 


1244804 A 


15-11-88 




CH 


663156 A 


30-11-87 




CS 


8501160 A 


16-09-88 




L/ L 


3503460 A 


05-09-85 




GR 


215456? A R 


11-09-85 




JP 


1588629 C 


19-11-90 




JP 


2014852 B 


10-04-90 




JP 


60222059 A 


06-11-85 




NL 


8500512 A 


16-09-85 




SE 


463238 B 


29-10-90 




SE 


8500420 A 


25-08-85 




SU 


1308184 A 


30-04-87 




US 


4576211 A 


18-03-86 



US 5425465 


A 


20-06-95 


NONE 




EP 0765652 


A 


02-04-97 


CA 2185494 A 


28-03-97 


US 5423791 


A 


13-06-95 


W0 9635473 A 


14-11-96 



US 3336924 A 22-08-67 NONE 



FR 2256752 A 01-08-75 



EP 0458543 A 27-11-91 



US 3940003 


A 


24M)2-76 


CA 1030834 


A 


09-05-78 


0E 2442856 


A 


13-11-75 


GB 1452418 


A 


13-10-76 


JP 50144576 


A 


20-11-75 


US 3977555 


A 


31-08-76 


US 5060704 


A 


29 r 10-91 


AT 120361 


T 


15^-04-95 


AU 633431 


B 


28-01-93 


AU 7649791 


A 


28-11-91 


CA 2042618 A,C 


26-11-91 


0E 69108448 


D 


04-05-95 


OE 69108448 


T 


05-10-95 


HK 99896 


A 


14-06-96 



Form PCT.(SA. JI0 (fwtent family annea) (July 1992) 

BNSOOCID; <WO 9739720A1 J_> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Information on patent family members 



International Application No 

PCT/US 97/05882 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member (s) 



Publication 
date 



EP 0458543 A 



IE 
JP 
NZ 



68878 B 
4231051 A 
238139 A 



24-07-96 
19-08-92 
27-06-94 



Form PCT/ISA/210 (paUfti f unity anae*) (July 1992) 

page 2 of 2 

BNSDOCIO: <WO 9739720A1 _l_> 



